Introduction
============

Cerebrovascular diseases are among the main causes of disability and mortality in developed communities. Atherothrombotic syndromes of cerebral hemorrhage are among the pathogeneses of vascular diseases of the brain.[@b1-arya-07-142] Although the role of coagulopathy, fibrinolytic systems have been studied in these trends and there are also available evidences that indicate that the increase in fibrinogen is associated with increased risk of stroke,[@b2-arya-07-142] apparently increasing the fibrinogen and Willebrand factor are associated with increased bleeding in the brain.[@b3-arya-07-142] Therefore, it is important to determine the changes in coagulation and fibrinolytic activities in primary intracranial hemorrhage (ICH) patients compared with ischemic stroke. According to the literature search in Iran, we found that no previous study on the role of serum fibrinogen and the prevalence of the stroke. The purpose of this research was to study the possible role of fibrinogen in determining the type of stroke. The secondary purpose of this study was to focus on the prevalence of stroke and the caused disabilities.

Materials and Methods
=====================

This study was a case-control study with two groups of 58 persons conducted in 2008--2009 in Al-Zahra teaching hospital in Isfahan, Iran. The study population included the patients who were admitted in this hospital and diagnosed with ICH and ischemic stroke. The study in general was approved by the Ethics Committee of Isfahan University of Medical Sciences and written informed consent was obtained from all participants before entering the study. The coagulation tests (PT, PTT and INR) were examined before the start of treatment for all the patients of this study and the patients who had coagulation disorders were excluded. The inclusion criteria were having ICH or ischemic stroke and the exclusion criteria were as follows: the patient who deceased before the measurement of fibrinogen, inability to take blood from the patient (lack of patient cooperation, known coagulation disorders, patients under treatment, patients with ICH due to an unknown etiology, using warfarin or having tumor). Demographic and clinical characteristics of patients were collected in the questionnaire after being recruited to the study. Patient\'s blood was sent to the laboratory to determine blood levels of fibrinogen and coagulation tests (PT, PTT and INR). After data entry to computer and data management, statistical analysis was conducted using SPSS software version 16. Mean and standard deviation was compared between the two groups by Student t-test, chi-Square and Mann-Whitney U tests, when applicable.

Results
=======

In this study, 116 patients affected with stroke were studied. The mean age of patients was 65.4 ± 16.2 years, ranging 20 to 93 years. Overall, 60 patients (51.7%) were male and 56 (48.3%) were female. The mean age of men (65.2 ± 17.6years) and women (65.8 ± 14.9 years) was not significantly different (P = 0.83). 58 patients were diagnosed to have ICH and 58 others were diagnosed with ischemic stroke. The mean age of these two types of stroke patients were 62.9 ± 15.5 and 67.8 ± 16.8 years, respectively (P = 0.1). Regarding gender distribution, the prevalence of ICH in men was higher than in women so that 60% of men and 39.3% of women diagnosed with this type of stroke. In contrast, the prevalence of ischemic stroke in men and women were 40% and 60.7%, respectively. Chi-square test showed that the prevalence of stroke in both sexes were significantly different (P = 0.026, [Table 1](#t1-arya-07-142){ref-type="table"}). Based on Magnetic Resonance Spectroscopy (MRS)[@b4-arya-07-142] criteria, 14 patients (12.1%) were diagnosed with mild disabilities, 64 (55.2%) with moderate disability, 34 (29.3%) with severe disability and 4 (3.4%) were completely disable.

The findings showed that mild disability in both ICH and ischemic groups was 13.8% and 10.3%, respectively. The moderate disability intensity was 56.9% and 53.4%, respectively. Prevalence of severe disability in both groups was equal and equivalent to 29.3% and finally, although there was no complete disability in the ICH group, it was 6.9% in studied ischemic stroke patients. Mann-Whitney U test also showed no significant differences between the two groups (P = 0.28, [Table 2](#t2-arya-07-142){ref-type="table"}). The mean fibrinogen level was 364 ± 113 mg/dl, without significant difference between those with ICH (348 ± 96 mg/dl) and those with ischemic stroke (381 ± 126 mg/dl, [Table 3](#t3-arya-07-142){ref-type="table"}). Serum fibrinogen levels in men and women were respectively 340 ± 110 and 390 ± 111 mg/dl. According to the t-test, serum fibrinogen level was significantly higher in women than in men (P = 0.017, [Table 3](#t3-arya-07-142){ref-type="table"}). Comparison of mean serum fibrinogen levels in patients with the normal levels showed that the average difference was about 89 units and the difference was statistically significant after one sample t-test evaluation (P \<0.001, [Figure 1](#f1-arya-07-142){ref-type="fig"}).

It is noteworthy to mention that in both ischemic stroke and ICH patients, the mean fibrinogen levels showed significant differences with normal levels (P \<0.001).

Discussion
==========

In this study, a significant difference was found between fibrinogen levels in all kinds of strokes including ICH and ischemic stroke patients. Previous studies have shown that increase in fibrinogen is associated with increased risk of stroke.[@b3-arya-07-142] The increase in fibrinogen is considered a risk factor for ischemic stroke.[@b5-arya-07-142] So, the increase in serum fibrinogen accelerates the formation of atheroma in the arteries and thus, indirectly participates in the development of ischemic stroke.[@b1-arya-07-142] It also seems that the race is another risk factor for creating ischemic stroke. For example, the serum fibrinogen level in blacks is more than that in other races. In addition, there are relations between the increase in fibrinogen and other risk factors of stroke such as smoking, arterial pressure, diabetes and increases in blood hematocrit which can be caused by increases in fibrinogen levels and lead to stroke.[@b1-arya-07-142] Another study on rats for determining the acute coagulation and fibrinolytic changes following the stroke-induced and starting thrombolytic medical treatment showed that animals that did not respond to the treatment had special coagulation situation, so the level of thrombin and antithrombin and TAT complexes were increased and consequently, the fibrinolytic effect of T-PA was reduced.[@b6-arya-07-142]

Another study conducted in 2008 by Sturgeon and colleagues to determine haemostatic agents and inflammation risk factors in cerebral hemorrhage indicated that increasing the Willebrand factor and fibrinogen will increase the rate of bleeding.[@b6-arya-07-142] This study was performed on patients with a history of atherosclerosis and cardiovascular disease. The patients who had a history of atherosclerosis have been suffering from ICH more than those who had a history of severe heart disease ICH.[@b7-arya-07-142] Confirming the other results[@b8-arya-07-142]--[@b9-arya-07-142], our study showed that average fibrinogen levels, especially in patients with ICH was lower than that in patients with ischemic stroke but there was no significant difference between the two types of strokes. This is probably related to the sampling, sample type and the sample size available for conducting the study.

Another study conducted in the US showed the relationship between anchored treatment (an agent which is anti-fibrinogen) and the health of patients after the treatment. It was indicated that plasma concentrations were higher in ICH patients who were less symptomatic.[@b9-arya-07-142] Our study also showed that the age distribution regarding the two groups did not differ but regarding the type of stroke, the prevalence of ICH in men was higher than in women, so that 60% of men and 39.3% of women diagnosed with this type of stroke. In contrast, the prevalence of ischemic stroke in men and women were, respectively, 40% and 60.7% and the prevalence of the stroke was significantly different between the two genders. Cardiovascular disease is most common among men than in women and generally male gender is considered a risk factor for these diseases. But, the prevalence of stroke may be different between the two genders. A different study conducted on chronic ischemic heart patients who were without a history of stroke indicated that high plasma fibrinogen is associated with cerebrovascular accidents.[@b10-arya-07-142] Another study proved that the thrombin outside the vascular plays an important role in disturbances of and hemorrhagic and traumatic ischemic conditions so that its low concentration for neurons can be a protection factor against cell death caused by ischemia or cerebral hemorrhage and on the contrary, its high concentrations can lead to death of the brain cells and also the loss of blood-brain barrier causing seizures and cerebral edema.[@b11-arya-07-142]
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###### 

Frequency of stroke according to gender

  **Gender**   **Male**   **Female**   **Total**                
  ------------ ---------- ------------ ----------- ------ ----- -----
  ICH          36         60           22          39.3   58    50
  Ischemic     24         40           34          60.7   58    50
  Total        60         100          56          100    116   100
                                       P = 0.026                

ICH: intracranial hemorrhage

###### 

Distribution of severity of disabilities according to the type of stroke

  **Stroke**   **ICH**   **Ischemic**   **Total**                
  ------------ --------- -------------- ----------- ------ ----- ------
  Mild         8         13.8           6           10.3   14    12.1
  Moderate     33        56.9           31          53.4   64    55.2
  Severe       17        29.3           3           29.3   34    29.3
  Impotent     0         0              4           6.9    4     3.4
  Total        58        100            58          100    116   100

###### 

Mean and SD of serum fibrinogen levels according to the type of stroke

  **Type**   **Fib Avg.**   **SD**   **P**
  ---------- -------------- -------- -------
  ICH        348            96       
  Ischemic   381            126      0.12
  Total      364            113      
  Male       340            110      
  Female     390            111      0.017
  Total      364            111      

[^1]: This article was derived from doctoral thesis in the Isfahan University of Medical Sciences.
